Threshold concepts theory and learning outcomes represent two different ways of thinking about teaching and learning. Finding a way to translate between the two is necessary for librarians who may wish to use concepts from the Framework for Information Literacy to shape their instruction. The following article outlines a process for transforming concepts from the "Scholarship as Conversation" frame into learning outcomes that the author developed as part of a tutorial project. This process can easily be adapted to a variety of instructional situations.
Creating Learning Outcomes from Threshold Concepts for Information Literacy Instruction
Learning outcomes are an important component of teaching and learning. They set goals for instruction that inform the design of both the learning experience itself and the assessment that follows. When students meet learning outcomes, this information can be used to prove the value of the instruction given. When students fail to meet the outcomes in significant numbers, instructors work to understand why and revise their pedagogical approach as needed. Learning outcomes can be created and assessed for individual lessons or whole curricula. They are an essential piece of the current educational landscape. Education (2000) reflected this way of thinking by providing librarians with a set of prescribed learning outcomes and performance indicators which could be used to measure whether students had mastered the skills needed to be considered information literate. These learning outcomes influenced information literacy instruction and curriculum design at all levels.
The ACRL Standards for Information Literacy for Higher
They gave librarians a common set of goals to work toward and a shared understanding of what information literacy looked like in practice.
By contrast, the ACRL Framework for Information Literacy (2015) gives librarians a set of frames that include threshold concepts, knowledge practices/abilities, and dispositions to work with but no learning outcomes. Rather, the task of creating learning outcomes based on these frames falls to librarians themselves, whether they are working on an individual or institutional level. The responsibility of creating such learning outcomes has some librarians feeling adrift.
How to take on this challenge? How to scale ideas from the Framework to different instructional situations in which librarians might find themselves, including oneshot sessions, credit-bearing courses, tutorials, and more? There is no one right answer.
However, the following article will detail a process the author developed for transforming concepts from the Framework into learning outcomes as part of a tutorial project. This process can easily be adapted to any instructional situation that requires such outcomes.
Background
In February 2015, members of the University at Albany's Information Literacy department attended a meeting of the Student Library Advisory Board. The goal of the meeting was twofold. First, to make students aware of the department's online learning opportunities, including its collection of tutorials. Second, to gather ideas for new tutorial projects. In the course of the conversation, the students present generated ideas for a number of possible tutorial topics. One that stood out was their desire to learn more about scholarly articles and their role in the research process.
The library had previously offered online materials that covered some aspects of this topic, including an electronic handout that outlined the characteristics of scholarly, trade, and popular publications and a video tutorial that demonstrated how to search for scholarly articles in a library database. The tutorial had recently been removed due to outdated content, but the handout was still available for independent use or as a supplement to related instruction.
It is conceivable that the students' needs could have been addressed by updating and better promoting these materials. The department had recently completed a similar project to revamp and refresh a popular plagiarism tutorial. However, the existing CREATING LEARNING OUTCOMES FROM THRESHOLD CONCEPTS 4 documents reflected an approach that placed more emphasis on skills and techniques than on foundational concepts concerning what scholarly articles are and how they might be used for research. This approach would not have fully addressed the students' expressed interests and so the author made the decision to begin an entirely new tutorial project.
The concept-based approach the author decided on was well-supported by the Framework, which at the time had only been recently finalized. The author decided to use the project as an opportunity to create a lesson that incorporated ideas from the Framework, a goal which needed to be carefully balanced with meeting the needs expressed by the members of the Student Library Advisory Board. The process that followed entailed creating initial learning outcomes that were then revised as the author's understanding of the relationship between threshold concepts, a key feature of the Framework, and learning outcomes evolved.
Literature Review
Threshold concepts and learning outcomes represent two different ways of thinking about teaching and learning.
Learning outcomes impose on students a predetermined endpoint for the learning process. The expectation is that students will be able to achieve the same learning goals in the same time frame and that they will be able to demonstrate their understanding in the same, measurable way. Once they have done so, they can continue on to the next phase of the curriculum. The more students that meet these goals, the more successful and valuable the instruction is generally considered to be.
By contrast, threshold concepts theory frames learning as a highly individual journey. To cross a threshold of understanding is a transformational process for a student CREATING LEARNING OUTCOMES FROM THRESHOLD CONCEPTS 5 that results in not only a cognitive shift but an ontological one. It is the transformational nature of threshold concepts that is often cited (Bryan and Karshmer 2015; Land and Meyer 2010; Townsend, Brunetti, and Hofer 2011) Rhem (2013) , refers to as a consumerist view of education, which is more concerned with moving students through a system than supporting deep learning. Land, Rattray, and Vivian (2014) reiterate this point in their discussion of a semiotic approach to threshold concepts. Learning outcomes can be seen as a characteristic of this system because they set uniform expectations on students, goals which must be adequately met so that they can then move on to the next step in the curriculum. This learning outcomes-based approach to instruction assumes not only that students should experience the same shift in understanding as the result of the same instructional experience, but also that they are beginning the learning process on equal footing. According to Land and Meyer (2010) , this assumption "that in a new module our learners commence, like athletes from a common start-line…and arrive collectively in a new conceptual space to countenance new conceptual thresholds" is inherently flawed (62). Finding ways to investigate and address "preliminal variations" in student understanding is a key challenge to designing instruction around threshold concepts .
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Learning outcomes also undermine what Land, Cousin, Meyer, and Davies (2006) refer to as the "excursive" nature of learning. Learning is a journey that should have an intended direction but should also allow for deviation from the expected course so that the "eventual destination may be reached or revised" (Land, et al, 2006, 202 Studies. Threshold concepts are intended to be used as an influence on how a topic is taught rather than the explicit goal of instruction. Oakleaf (2014) describes threshold concepts as a basis for professional conversation rather than instructional design. This way of thinking proved to be highly valuable to the planning process for the tutorial project described in this article.
Reviewing these fundamental differences between threshold concepts and learning outcomes, it may seem that attempting to reconcile these different ways of thinking about teaching and learning is both naïve and inadvisable. However, finding a way to translate between the two is a necessary process because though the Framework, as a core document of the library profession, uses threshold concepts to present information literacy in a new and exciting way, learning outcomes and assessment are the accepted language of the current educational landscape. Learning outcomes may not always adequately capture the nuances of threshold concepts, but they can be a way to create goalposts as students make their way through what Rhem (2013) describes as "the CREATING LEARNING OUTCOMES FROM THRESHOLD CONCEPTS 7 space between the first step over the threshold and the last step out of confusion and uncertainty" (para. 1).
There are relatively few examples in the literature that discuss how to go about this translation process. In cases that do exist, the details are vague and some address the creation of learning outcomes only at the program level. Oakleaf (2014) provides a set of useful guidelines for assessing threshold concepts that was important to this project, but includes no specific recommendations for how to first create learning outcomes. Jacobson and Gibson (2015) This article seeks to fill a gap in the existing literature by outlining the specific process by which the author created learning outcomes based on a threshold concept for an information literacy lesson delivered as an online tutorial. This process is outlined in the following section.
Process and Methods
The process for creating learning outcomes based on the Framework began with choosing a frame (threshold concept) on which to focus content. Next, the author created initial learning outcomes that prioritized the needs expressed by the members of the Student Library Advisory Board. In a process similar to that described by Carncross (2016) and Witek (2015) , these initial learning outcomes were then revised using the CREATING LEARNING OUTCOMES FROM THRESHOLD CONCEPTS 8 chosen frame as a lens. The content of the tutorial was based on these revised learning outcomes and a method for assessment of student learning in relation to the outcomes was devised and built into the tutorial. Each of these steps is considered in more detail below.
Choosing a Frame
The first step of this project was to read through the description of each frame in the Framework and decide which one might provide a useful focus for the tutorial based on the author's conversation with the members of the Student Library Advisory Board. This was no easy task as multiple frames could offer potentially interesting and creative angles from which to approach the broad topic of scholarly articles, including "Information Creation as a Process" and "Authority is Constructed and Contextual." In this case, the decision to focus the instruction primarily on a single frame was influenced by literature on best practices for video tutorials, which generally suggests narrowing the focus of content and placing limits on a tutorial's length in order to avoid cognitive overload (Slebodnik and Riehle 2009 ).
Ultimately, the "Scholarship as Conversation" frame was chosen as the lens through which the content would be presented. As described in the Framework, "Scholarship as Conversation" lays an excellent foundation on which to build concepts about the role of scholarly articles in the research process for students. The author had a particular interest in Fister's (1993) argument that librarians tend to overlook the rhetorical aspects of research in their instruction, concentrating instead on teaching students how to find sources. Such an approach may lead to a fundamental misunderstanding for students that "finding sources" is also about "finding a right
answer." The "Scholarship as Conversation" frame directly challenges this notion in a way that could also help students better understand the role of scholarly articles in research.
It should be noted that prior to researching threshold concepts in more depth, the author's intention was to first choose a frame and then create a tutorial using that frame as the topic such that the working title for this project was the "Scholarship as Conversation Tutorial." In the past, the author used a similar approach to create tutorials based on ideas from the Standards. Indeed, one does not have to look far to find tutorials and other librarian-created instructional materials based on the Standards that reflect such a strategy. For the more skill-based Standards, this worked well but turned out to be a less comfortable fit for the more conceptual Framework.
As the project evolved, the author came to use the frame as a lens through which to view the planned content rather than the topic of the tutorial. This approach is more in line with Adler-Kassner & Wardle's (2015) discussion of using threshold concepts as an influence for instruction rather than the explicit goal. A tutorial that taught students about the "Scholarship as Conversation" frame may have contained useful ideas but it would not have satisfactorily addressed the request that had set this project into motion in the first place. Fulfilling this request was the author's priority.
Creating Initial Learning Outcomes
Good instructional design practice typically involves identifying the goals of instruction before planning the content (Wiggins and McTighe 2005a) . Though this backward design process is more commonly applied to a larger unit or curriculum rather than a single lesson (Wiggins and McTighe 2005b) , applying it here was a useful exercise in that it worked as a reminder that though this project provided an opportunity to integrate ideas from the Framework into an online tutorial, the real goal was to meet students' needs. The next step in the planning process for the tutorial was then to create a set of initial learning outcomes that prioritized these needs. Though the chosen frame was a factor, it did not play a significant role until the revision process that followed, as detailed in the next section.
The timeline for this project did not allow for the type of in-depth needs analysis that is normally recommended as part of the instruction design process, as described by Brown and Green (2011) . Instead, the author used notes from a conversation with the Student Library Advisory Board to determine what the goals of the instruction should be.
Though there are obvious shortcomings in treating the views of the Student Library Advisory Board members as representative of the larger student population, the purpose of this Board is to provide a student perspective on library-related issues which can then be used to influence decisions within the library, so it was not unprecedented to use information gleaned from them in this way.
Tutorial topic ideas were elicited from Student Library Advisory Board meeting as part of a think/pair/share activity in which students first brainstormed potential topics on their own before sharing them with a partner and then reporting out to the group. More than one report included "peer-reviewed articles" among their list of ideas. The author's notes from this meeting suggest that when students were asked to elaborate on what exactly they were interested in learning about peer-reviewed articles, it became clear that students wanted to know not only how to identify and access these articles, but also how to understand and analyze their content as part of their research.
Based on these notes, the author created the following initial learning outcomes to describe the desired results of the instruction provided by the planned tutorial:
1. Students will be able to identify the role of a scholarly article in the research process (LO #1).
2. Students will be able to recognize the function of common elements of a scholarly journal article (LO #2).
3. Students will be able to distinguish between a scholarly article and a nonscholarly article (LO #3).
These learning outcomes describe fairly standard goals for basic instruction on scholarly journal articles. While they may have been adequate on their own, filtering them through the lens of the "Scholarship as Conversation" frame further enhanced the goals of the instruction, which in turn enhanced the content.
Revising the Learning Outcomes
The initial learning outcomes were formulated independent of the chosen frame in order to ensure that students' needs were being prioritized. Once these learning outcomes had been established, the author then worked to revise them using ideas from the "Scholarship as a Conversation" frame as a conceptual anchor. What would these same goals look like when filtered through the lens of the relevant threshold concept?
The knowledge practices and dispositions outlined for the "Scholarship as a Conversation" frame served as a useful starting point. According to these suggestions, someone who understands the conversational nature of scholarship recognizes that this conversation is ongoing, that it takes place in a variety of venues, and that they are a potential contributor to that conversation (Association of College & Research Libraries CREATING LEARNING OUTCOMES FROM THRESHOLD CONCEPTS 12 2015). The description of the frame also highlights the importance of recognizing the need to negotiate meaning from competing perspectives. The challenge was to find ways to apply these ideas to each of the existing learning outcomes.
For LO #1, it was necessary to consider what placing scholarly articles in a broader rhetorical context could tell students about their role in the research process, beyond simply defining peer review and outlining their other discrete qualifications as credible sources. In order to achieve this, the author formulated a new learning outcome that emphasized that scholarly articles were one piece of a larger conversation, representing the views of disciplinary experts whose goal is to advance knowledge in their field. Their role in research is to provide a variety of research-based perspectives from which the student must negotiate meaning. Explaining the nature of scholarly articles in this way would be the first step in addressing students' request for help learning how to analyze information in these sources.
Based on this thought process, LO #1 was revised as follows:
1. Students will be able to describe the scholarly article as a piece of an ongoing scholarly conversation in which a variety of perspectives may be represented and meaning must be negotiated.
Understanding the nature of a scholarly article is key to being able to analyze the information in it, but learning about the common elements of a scholarly article (abstract, literature review, methods/results, etc.) is also important to this goal. To reshape LO #2 to better reflect ideas from the "Scholarship as Conversation" frame, the author looked to McMillen and Hill (2004) , who describe introducing students to the rhetorical of aspects of research by framing them as a conversation that is being conducted in a foreign CREATING LEARNING OUTCOMES FROM THRESHOLD CONCEPTS 13 language. Someone who is trying to understand a language that is unfamiliar to them might begin by looking for patterns. The common building blocks of a scholarly article are those patterns. Once a student recognizes these patterns and begins to understand their function, they start to become fluent in the "language" of scholarly articles (though not necessarily the jargon associated with them). Their analysis of the article's content will then become more efficient and effective. As their expertise develops, they can transfer this knowledge to scholarly articles that use different patterns or begin to use those patterns in their own writing.
The goal stated in LO #2 was revised to reflect this perspective. The modified outcome reads: 2. Students will be able to recognize the common building blocks of a scholarly article in order to become an effective and efficient reader of the scholarly conversation.
The revision process for LO #3 was the most challenging because it required translating between a threshold concept and an outcome based primarily on skill. The most practical way to teach students how to identify scholarly articles in a search for information was to demonstrate such a search and highlight clues to the article's scholarly nature such as author affiliations, article length, and abstract content. In materials previously offered by the library, these clues had been presented as a simple checklist of what might seem to a student like disparate items. When thought about in a more rhetorical context, these characteristics can be explained in a more connected way.
For example, the title of a scholarly article tends to use jargon, which signals that the intended audience for the article is disciplinary experts who understand this specialized language. This information circles back to the first two learning outcomes in key ways.
LO #3 was changed to the following: 3. Students will be able to distinguish between scholarly articles and other types of contributions to the scholarly conversation in a search for information by using their knowledge of the role scholarly articles play in the scholarly conversation and the common characteristics resulting from that role.
Revising the initial learning outcomes using ideas from the "Scholarship as Conversation" frame was a useful exercise not only for thinking about how to translate between threshold concepts and more traditional learning goals but also for ultimately enhancing the planned content for the tutorial.
Creating the Tutorial
Following the revision of the three learning outcomes, the planning process for the content and structure of the tutorial could begin in earnest. The first concern was whether all three learning outcomes could comfortably and realistically be addressed in a single, relatively brief tutorial, especially considering the aforementioned recommended best practices (Slebodnik and Riehle 2014) regarding the content and length of tutorials.
To solve this issue, the author created a script for what became known as the "Working with Scholarly Articles" tutorial that divided the content into three sections. The content of each section focused on one of the learning outcomes. The first section, "What is a Scholarly Article?" addressed LO #1 while the second, "Reading a Scholarly Article," focused on LO #2, and the third "Finding and Identifying Scholarly Articles" related CREATING LEARNING OUTCOMES FROM THRESHOLD CONCEPTS 15 directly to LO #3. The script and tutorial were structured so that these sections could be watched separately or as a whole, depending on the needs and interests of the viewer.
The author used Techsmith's Camtasia software to create the tutorial, a narrated video with a combination of animated text and images to represent the more conceptbased content and screen capture to demonstrate the skill-based content. Because of the tutorial's emphasis on concepts, it became important to locate quality images to illustrate relatively abstract ideas. Pixabay, an online database for searching copyright-free images, became an important resource for this purpose.
Assessing the Learning Outcomes
In literature on instructional design, learning outcomes and assessment go handin-hand. It is not enough to establish goals for instruction. Those goals must be measured and refined over time. Oakleaf (2014) explores the relationship between assessment and threshold concepts and provides a set of useful guidelines for creating such an assessment. Further exploration of this relationship within the constraints of a tutorial project may be a worthwhile topic for future study.
For this project, the author consulted a number of research studies on the assessment of tutorial design and student learning (Appelt and Pendell 2010; Befus and Byrne 2011; Betty 2008; Blummer 2007; Bracke and Dickstein 2002; Dent 2003; Ergood, Padron, and Rebar 2012; Germek 2012a; Germek 2012b; Henrich and Atterbury, 2012 Jackson 2006; Lechner 2005; Lindsay, Cummings, Johnson, and Scales 2006; Stiwinter 2013 ) for ideas. An informal exploration of the tutorials available on ACRL's Peer-Reviewed Instructional Materials Online database also influenced decisions about how assessment would be built into the tutorial.
In this case, two methods of assessment were used. The first was to place a multiple choice "Check Your Knowledge" question at the end of each section (Figure 1 ).
Each question relates directly to the learning outcome for that section of the tutorial. A correct answer will bring the student to a screen that allows them to either exit the tutorial or move on to the next section (Figure 2 ).
[FIGURE 1 -Check Your Knowledge Question] [FIGURE 2 -Correct Answer Screen]
An incorrect answer triggers a brief review which summarizes the content of the section for the viewer. This brief review ends with a choice. The user can either indicate that they understand the content and would like to move on or gives them the option to review further before answering the question again (Figure 3 ).
[FIGURE 3 -Review Option]
The author used a combination of buttons, hot spots, and markers in Camtasia to create these separate paths. However, a method has not yet been devised to track students' exact paths through the tutorial and so though these "Check Your Knowledge" questions serve as useful checkpoints for understanding, their use for assessment purposes is limited.
The second assessment comes at the end of the tutorial. Students completing the tutorial as part of a course assignment are required to fill out a form in order to get credit.
In addition to contact information, the form, which was created in Drupal, includes two questions typical of a simple assessment known as a "one minute paper." Students must indicate one thing they learned as a result of the tutorial and one thing they still have a question about. The more reflective nature of this assessment is intended to be in line with recommendations regarding the assessment of threshold concepts (Jacobson and Gibson 2015, Land and Meyer 2010; Oakleaf 2014) . The information students enter on this form is sent automatically to the students' course instructor, who can use it as proof that the student completed the assignment. The librarian also has access to this information via a database on the back end and can use students' responses to gauge the tutorial's effectiveness and refine its content over time as needed.
Limitations and Future
The "Working with Scholarly Articles" tutorial became available on the University at Albany University Libraries' website in summer 2015. It was promoted via e-mail to faculty members who were known users of the library's tutorials. The author also created slides to promote the tutorial both on the main page of the library's website and on the site for the Information Literacy department. Use of the tutorial was low in the fall semester but grew in spring. The Information Literacy department is currently undertaking a project to reorganize the instructional content of their website in the hopes of making resources more visible and to increase use. This article details the author's efforts to translate the "Scholarship as Conversation" threshold concept into a set of learning outcomes that not only reflect ideas from the Framework but also meet students' needs. Though the author had some knowledge of instructional design practices, no formal instructional design model was employed as part of this project. A future project or study could refine the author's approach by applying such a model.
More work also needs to be done to assess student learning as a result of the tutorial. Scales, Nicol, & Johnson (2014) describe a process for coding student responses to a survey and using the aggregate information to assess a tutorial's effectiveness. A similar process could be used to analyze the information from the spreadsheet generated by the form at the end of the "Working with Scholarly Articles" tutorial. Combined with Oakleaf (2014)'s recommendations for creating a model response as a tool to measure student learning, such an analysis could inform future plans to refine the tutorial's content or structure. A research study could potentially be built around such an analysis, though factors such as the lack of anonymity of responses in the current system would need to be addressed before conducting such a study.
A tutorial offers limited opportunities when it comes to the depth of instruction.
When the Framework was first introduced, librarians expressed concern that the ideas in it were too big to be addressed in a one-shot session, much less a brief tutorial. This article shows that it is possible to use ideas from the Framework to create learning outcomes that are appropriate to this mode of instruction. A tutorial may not be enough on its own to help students across a threshold of understanding that will ultimately lead them to be able to think like expert researchers, but it can at least bring the threshold into view by introducing students to a more sophisticated understanding of the topic than they may have previously considered. That said, the next step here is to begin translating frames into learning outcomes for other instructional situations, including course-related and credit-bearing instruction.
Conclusion
Learning outcomes describe what students will be able to do as a result of instruction. Used in conjunction with assessment, they also provide a measure for the success of that instruction.
As librarians work to create or revise learning outcomes at the programmatic or institutional level to reflect concepts from the new Framework, it is also important to find strategies for adapting these ideas into learning outcomes that can be applied to day-today instruction, whether that instruction is delivered as part of an online tutorial or in the classroom.
This article has sought to explore the difficulties inherent in translating between two different ways of thinking about teaching and learning and to explore a process for doing so. This process, which involves choosing a frame, creating initial learning outcomes to meet students' needs, and then revising those outcomes using ideas from the Framework, is a useful exercise for better understanding how these frames can enhance librarians' teaching in new and exciting ways.
